Nucleotide analog interference mapping.
Nucleotide analog interference mapping (NAIM) is a powerful chemogenetic technique that rapidly identifies chemical groups essential for RNA function. Using a series of phosphorothioate-tagged nucleotide analogs, each carrying different modifications of nucleobase or backbone functionalities, it is possible to simultaneously, yet individually, assess the contribution of particular functional groups to an RNA's activity at every position within the molecule. In contrast to traditional mutagenesis, which modifies RNA on the nucleobase level, the smallest mutable unit in a NAIM analysis is a single atom, providing a detailed description of interactions at critical nucleotides. Because the method introduces modified nucleotides by in vitro transcription, NAIM offers a straightforward and efficient approach to study any RNA that has a selectable function, and it can be applied to RNAs of nearly any length.